Atmospheric nitrogen deposition in China has attracted huge public 44 attention in recently years due to the increasing anthropogenic emission of reactive 45 nitrogen (N r ) and its impacts on the terrestrial and aquatic ecosystems. However, 46 limited long-term and multi-site measurements have restrained the understanding on 47 the mechanism of the N r deposition as well as the chemical transport model (CTM) 48 improvement. In this study, the performance of the simulated wet and dry deposition 49 for different N r species, i.e., particulate NO 3 and NH 4 + , gaseous NO x , HNO 3 and NH 3 , 50 have been conducted using the framework of Model Inter-Comparison Study for Asia 51 (MICS-Asia) phase III. Nine Models, including 5 WRF-CAMQ models, 2 52 self-developed regional models, a global model and a RAMS-CMAQ model, have 53 been selected for the comparison. For wet depositions, observation data from 83 54 measurement sites of EANET, CREN, CAUDN, NADMN and DEE of China have 55 been collected and normalized to compare with model results. In general, most 56 models showed the consistent spatial and temporal variation of both oxidized N (N ox ) 57 and reduced N (N rd ) wet depositions in China with the NME around at 50%, which is 58 lower than the value of 70% based on EANET observation over Asia. Both the ratio 59 of wet or dry deposition to the total inorganic N deposition (TIN) and the ratios of 60 TIN to their emissions have shown the consistent results with the NNDMN 61 estimations. The performance of ensemble results (ENM) was further assessed with 62 the measurement from satellite. In different regions of China, the results showed that 63 the simulated N ox wet deposition was overestimated in North East China (NE) but 64 underestimated in south of China (SE+SW), while the N rd wet deposition was 65 underpredicted in all regions by all models. The deposition of N ox have large 66 uncertainties than the N rd especially in North China (NC), indicating chemical 67 reaction process is one of the most importance factors that affecting the model 68 performance. Compared to Critical load (CL) value, the N r deposition in NC, SE and 69 SW reached or exceeded the reported CL value and exerted serious ecological impacts. 70 The control of N rd in NC and SW and N ox in SE would be effective to mitigate the 71 TIN deposition in these regions. More interestingly, the N r deposition in Tibet plateau 72 with the high ratio of TIN/emission (~3.0), indicating a significant import from 73 outside should be focused in the future due to its climatical influence to the sensitive 74 ecosystem in whole China. 75 76
could also be found in Table S1 in the supplementary documents. 236 The daily wet deposition was measured by wet-only sampler to collect precipitation 237 samples during the rainfall event in EANET. Analysis methods for NO 3 and NH 4 + 238 were based on ion chromatography and checked by ion balance and conductivity 239 agreement. Detailed description could be found on manual (EANET, 2010 and also shows better agreement in urban than that in rural sites (Table 2) . East Asia is still unknown. However, most of the models overestimated the wet 320 deposition of N ox in NE. Several models including M1, M5 and M11 simulated more 321 than 10 kg N ha -1 a -1 N ox wet deposition, almost double higher than the observed value 322 of 5 kg N ha -1 a -1 . Both the multi-models and the observations showed very low 323 values of 3-4 kg N ha -1 a -1 N ox wet deposition in NW, where the precipitation depth 324 was very low compared to the other regions of China ( Figure S1 ). Figure 3f ). Unfortunately, we cannot obtain the convincing temporal 371 variation in SE and SW since the scarcely monthly data in these two regions (only one 372 or two sites in each region). In NE, most of the models predicted similar temporal 373 variations of N rd wet deposition, especially the high depositions in summer time. contrast, M2 and M14 failed to perform the relative hotspot N wox in such areas, and 387 M4, M6, M12 and M13 showed the obscure hotspot with small value of 10 kg N ha -1 .
388
The significant differences do not only exist between different models but also in the where the simulated N rd wet depositions are higher than 10 kg N ha -1 , it may be more 420 convincing that the N rd wet deposition is higher than the threshold value according to 421 the confirmed underestimation both in agricultural areas (i.e., Hebei) and in 422 non-agricultural areas (i.e., YRD, PRD). Total inorganic N deposition (TIN), which includes the reduced and oxidized forms of 550 inorganic N deposition both from wet and dry processes, has been calculated for 551 estimating its ecosystem effects in this study as they were measured in most cases 552 before (Pan et al., 2012; Liu et al., 2013) . Figure 10 and Figure 11 showed NH 4 + , which would due to the much higher volume of rainfall in SE ( Figure S5 ).
598
Overall, the oxidant N made the emitted NO x more easily to be scavenged in SE with 599 the ratio of N ox -deposition/NO x -emission reaching at 70%, while the reduced N is 600 more likely to be scavenged from its emission with the ratio as 64% in NC. The total 601 ratio of TIN/emission in NC and SE were 53% and 63%, respectively. Compared to 602 the Critical Load (Duan et al., 2001; Zhao et al., 2009; Liu et al., 2011) , which is a 603 judgement of the deposited N effects to the ecosystem, the two regions were almost 604 reaching and even exceeding to the CL value (Table 4) Ching, J., Hashimoto, A., Yamamoto,T., Ikegami, M., Kamada, A., Miyashita, M.,
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